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$n$ $B\equiv B_{n}=$ { $z\in \mathrm{C}^{n}$ : I $<1$ } Euclid $\mathrm{C}^{n}$ $\ -\Leftarrow S=\partial B=$
{ $z\in \mathrm{C}^{n}$ : I $=1$ } $\sigma\equiv\sigma_{n}$ $S$ ( $\sigma(S)=1$ )
Euclid $H(B)$ $B$
Definition 1 $[0, \infty)$ \mbox{\boldmath $\varphi$} Hardy-Orlicz $H_{\varphi}(B)$
:
$H_{\varphi}(B):= \{f\in H(B) : \sup_{0\leq 7<1}.\int_{S}\varphi(\log^{+}|fr|)d\sigma<\infty\}$ .
$f_{r}(\zeta)=f(r(),$ $0\leq r<1,$ $\zeta\in S_{\text{ }}$
$H_{\varphi}(B)$ $\varphi(t)=t$ Nevanlinna $N(B)$ $\varphi(t)=e^{pt},$ $0<$
$p<\infty$ , Hardy $H^{p}(B)$ – $\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{b}\mathrm{o}\mathrm{t}\mathrm{i}\mathrm{n}[8]$ $\varphi(t)=t^{p},$ $1<P<\infty$
$H_{\varphi}(B)$ $N^{p}(B)$ Privalov : $\text{ },$ $\cdot$ .$:^{4}.\cdot$
$N^{p}(B)= \{f\in H(B) : \sup_{0\leq r<1}\int_{S}(\log^{+}|fr|)^{p}d\sigma<\infty\}$ .
$B$ Smirnov $N^{+}(B)$ :
$N^{+}(B)=\mathrm{f}f\in N(B)$ : $\lim_{r\uparrow 1}\int_{S}\log+|fr|d\sigma--\int_{S}\log^{+}|f*|d\sigma$ }.
$f^{*}( \zeta)=\lim_{r\uparrow 1}f_{r}(\zeta),$ $a.e.\zeta\in S[\sigma]\text{ }$ $N(B.)\supset N^{+}(B)\supset N^{p}(B)$ $(1<^{s}$
$p<\infty)$
Definition 2 $B$ $f$ $f$ radial maximal fuunction Mrad $f$ : $Sarrow[0, \infty]$
(Mrad $f$ ) $( \zeta).--\sup_{0\leq 7<1}.|f_{r}(\zeta)|,$ $\zeta\in S_{\text{ }}$ $1.<p<\infty$
$M^{p}(B)$ :
$M^{p}(B):=$ { $f\in H(B)$ : $\log^{+}$ (Mrad $f)\in L^{p}(\sigma)$ } $=_{\mathrm{f}f\in}H(B)$ : $\int_{S}[\log(+\mathrm{M}\mathrm{r}\mathrm{a}\mathrm{d}f)]pd\sigma<\infty\}$ .
Proposition 1 (cf. $[8]_{\mathrm{P}^{23}},.1$ , Theorem 1.) $1<p<\infty,$ $f\in N(B)$ 5
:
1. $f\in N^{p}(B)$ .
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2.
.
$f\in N^{+}(B)$ $\log^{+}|f*|\in L^{p}(d\sigma)$ .
3.
$\lim_{r\uparrow 1}\int_{s}(\log^{+}|fr|)^{p}d\sigma=\int_{S}(\log^{+}|f*|)pd\sigma<\infty$ .
4. $\{(\log^{+}|f_{r}|)p\}_{0\leq r<1}$ \mbox{\boldmath $\sigma$} –
5. $f\in M^{p}(B)$ .
$N^{+}(B)$ $N^{1}(B)$ : $N^{1}(B)\equiv N^{+}(B)$ .
2 $N^{p}(B)(1\leq p<\infty)$
$\log^{+}t\leq\log(1+t)\leq\log^{+}t+\log 2(0\leq t\leq\infty)$
$N^{p}(B)= \{f\in H(B) : \sup_{0\leq r<1}\int_{S}[\log(1+|f_{r}|)]^{p}d\sigma<\infty\}$ $(1<p<\infty)$ .
Definition 3 $1\leq p<\infty,$ $f\in H(B)$
$||f||_{N^{\mathrm{p}}}:= \sup_{0\leq r<1}(\int S\sigma[\log(1+|f_{r}\{)]^{p}d)^{\frac{1}{p}}$
Definition 4 $1\leq p<\infty$ $S$ f
$||f||_{p}.--( \int_{s}[\log(1+|f|)]pd\sigma)^{\frac{1}{p}}=||\log(1+|f|)||L\mathrm{p}(\sigma)$
$||f||_{p}<\infty$ S f $(\log^{+})^{p}(\sigma)$
Proposition 2 (cf. $[8],\mathrm{p}.234,$ \S 4.) $1\leq p<\infty$
1. $\{f, g\}\subset(\log^{+})p(\sigma),$ $\alpha\in \mathrm{C}$
$||f+g||_{p}\leq||f||_{p}+||g||_{p},$ $||fg||_{p}\leq||f||_{p}+||\mathit{9}||p$ ’
$\min\{1, |\alpha|\}||f||_{p}\leq||\alpha f||_{p}\leq\max\{1, |\alpha|\}||f||_{p}$.
2. $d_{p}(f, g)=||f-g||_{p},$ $\{f, g\}\subset(\log^{+})^{p}(\sigma)$ , $d_{p}$ ( $(\log^{+})^{p}(\sigma)$
(translation-invariant)
3. $(\log^{+})p(\sigma)$ $d_{p}$ $F$ (F-algebra)
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4. $f\in N^{p}(B)$ $||f||_{N^{p}}=||f^{*}||_{p}$ .
5. $\rho_{p}(f, g)=||f-g||_{N^{\mathrm{p}}},$ $\{f, g\}\subset(\log^{+})^{p}(\sigma)$ , $\rho_{P}$ $N^{p}(B)$
6. $N^{p}(B)$ \rho p $F$
7. $f\in N^{p}(B)$ $\Phi(f):=f^{*}$ $\tilde{N}^{p}:=\Phi(N^{p}(B))$ $\tilde{N}^{P}$ $(\log^{+})^{p}(\sigma)$
$\Phi$ $N^{p}(B)$
$\tilde{N}^{p}$
Remark(cf. $[81,\mathrm{p}.233..$) $(N^{p}(B), \rho p)$ $:1\leq p<$
$\infty,$ $f\in N^{p}(B),$ $z\in Br_{X}$
$\log(1+|f|)\leq(\frac{1+|z|}{1-|z|})^{\frac{n}{p}}||f||_{N^{\mathrm{p}}}$ .
Proposition 3 ( $\mathrm{c}\mathrm{f}.[8],\mathrm{p}.234$ , Theorem 4)
1. $1\leq p<\infty,$ $f\in N^{p}(B)$ $\lim_{r\uparrow 1}||f_{r}-f||_{N^{p}}=0$ .




$\mathrm{J}.\mathrm{W}$ .Roberts M.Stoll [5] :M $N^{+}(B_{1})$ $\{0\}$
$B_{1}$ (inner $\mathrm{f}\mathrm{u}\mathrm{n}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ ) $\varphi$ $M=\varphi N^{+}(B_{1})$
$N^{p}(B_{1})(1<p<\infty)$ $\mathrm{M}.\mathrm{M}\mathrm{o}\mathrm{c}\mathrm{h}\mathrm{i}\mathrm{z}\mathrm{u}\mathrm{k}\mathrm{i}[4]$ :M
$N^{p}(B_{1})$ $\{0\}$
$B_{1}$ (inner $\mathrm{f}\mathrm{u}\mathrm{n}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}$ ) $\varphi$
$M=\varphi N^{\mathrm{P}}(B_{1})$
$L^{2}(\sigma_{1})$
$\mathrm{B}\mathrm{e}\mathrm{u}\mathrm{r}\mathrm{l}\mathrm{i}\mathrm{n}\mathrm{g}- \mathrm{H}\mathrm{e}\mathrm{l}\mathrm{s}\mathrm{o}\mathrm{n}-\mathrm{L}_{\mathrm{o}\mathrm{W}}\mathrm{d}\mathrm{e}\mathrm{n}\mathrm{s}\mathrm{l}\mathrm{a}\mathrm{g}\mathrm{e}\mathrm{r}$ ( $\mathrm{C}\mathrm{f}[1]$ , Theorems 2
and 3) $(\log^{+})p(\sigma 1)$
$\mathrm{J}.\mathrm{W}$ .Roberts-M Stoll-
M.Mochizuki :
Proposition 4 $(\mathrm{c}\mathrm{f}.[3])1\leq p<\infty$
1. $M$ $(\log^{+})p(\sigma 1)$ (simply invariant subspace) ( M(
$(\log^{+})p(\sigma 1)$
$\chi M\subset M,$ $\chi M\neq M$ $\chi$ $S_{1}$
) $S_{1}$ 1 (unimodular function) $\varphi$
$M=\varphi\tilde{N}^{p}$
59
2. $M$ $(\log^{+})^{p}(\sigma 1)$ (doubly invariant subspace) $\text{ }.$.( $M$ $(\log^{+})^{p}(\sigma 1)$
$\chi M=M$ ) $S_{1}$ E
$M=\chi E(\log+)^{p}(\sigma 1)$ $\chi_{E}$ $E$
4 $N^{p}(B)(1\leq p<\infty)$
Proposition 5 $(\mathrm{c}\mathrm{f}.[2],[6],[7])1\leq p<\infty$
1. $A$ $N^{p}(B)$ $N^{p}(B)$ B $\Psi_{\text{ }}B$
$B$ (inner map) $\Phi$ :
(a) $(Af)(_{Z})=\Psi(Z)f(\Phi(z)),$ $\forall f\in Np(B),$ $\forall z\in B$ .
(b) $\int_{S}hd\sigma=\int_{S}(h\circ\Phi^{*})d\sigma,$ $\forall h$ : bounded Borel function on $S$.
2. $(\mathrm{a}),(\mathrm{b})$ $A$ $N^{p}(B)$ $N^{p}(B)$
Proposition 6 (cf. [2], $[6],[7]$ ) $1\leq p<\infty$
1. $A$ $N^{p}(B)$ $N^{p}(B)$ 1 $\alpha\in \mathrm{C}_{\text{ }}$
Cn $\Phi$ : .
(c) $(Af)(z)=\alpha f(\Phi(z)),$ $\forall f\in Np(B),$ $\forall z\in B$ .
2. (C) $A$ $N^{p}(B)$ $N^{p}(B)$
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